pulmonary parenchymal involvement in the disease. Patterson and co-workers3 found diffuse lung involvement in nine of 702 rheumatoid patients and noted more common occurrence in men.
Pleuritis with effusion, the most common pulmonary manifestation,' is often transient, asymptomatic and develops at any stage of rheumatoid disease. In many instances pleural biopsy reveals only chronic idammatory changes but occasionally rheumatoid pleural nodules are found. The effusion which often accompanies pleuritis characteristically contains little or no measurable glucose; presumably this is the result of impaired pleural transport of the substance.5 Elevation of lactic dehydrogenase and lipids, eosinophilia and positive latex fixation tests are also foundes Cell counts are rarely helpful although RA cells have been demonstrated in these effusion^.^ Effusion without underlying pleural or parenchymal disease is uncommon.
Other patients may present'with diffuse pulmonary fibrosis. In these, nodules are rarely present on roentgen0graphy.2.3.~ Of interest is the frequently positive latex fixation test found in some anarthritic patients with pulmonary fibro~is.~ The relation of rheumatoid arthritis to conglomerate pulmonary fibrosis remains elusive.
In 1953 Caplanl0 described a syndrome of massive pulmonary fibrosis and rheumatoid arthritis in coal miners. The nodular involvement in this variety tended to be more discrete than the usual variety of pulmonary fibrosis, with frequent coalescence and cavitation of the nodules. In some of Caplan and associatesl1 patientr rheumatoid factor without arthritis was demonstrated.
Rheumatoid lung nodules may occur in the absence of diffuse parenchymal changes. 4 Although infrequently seen in the absence of pneumoconiosis, these nodules favor corticopleural surfaces and posterior lung segments and frequently cavitate, as do the lesions described by Caplan. Histologically, these necrobiotic nodules contain a central zone of fibrinoid degeneration or necrosis, an immediate zone of proliferating cellular elements and a peripheral zone of inflammation (Fig 3) . 
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solated right-sided bacterial endocarditis is a n un-I common clinical entity and is reputed to comprise only 5 percent of all cases of bacterial endocarditis.' I t is .
a well recognized complication of narcotic addiction and has been observed in 40 percent of addicts presenting with endocarditis.' T h e conditior~ presents as an acute rather than as a subacute infection and, because the infecting organism is frequently a virulent one, normal valves are often affected.' Septic pulmonary embolism usually supervenes. ' W e report an unusual case of acute tricuspid endocarditis in which investigation failed to reveal the portal of entry of the organism. Severe tricuspid incompetence resulted and the more important clinical and hemodynamic features of this rare lesion are described and briefly discussed.
A 33-year-old African woman was completely well until she developed a rigor on Sfarch 4, 1971. When admitted to hospital on the fifth day of her illness, she was pyrexial with a sinus tachycardia of 180 per minute. A grade 1 blowing systolic murmur and a right-sided gallop rhythm were audible at the lower left sternal border but the jugular venous pressure was not raised, the liver was not enlarged and no clinical evidence of right ventricular hypertrophy was detected. A soft spleen was palpable. The electrocardiogram showed a mean frontal plane QRS axis of +llOe, clockwise rotation and inverted T-waves in leads V1 to V4. A chest roentgenogram was normal. Laboratory tests revealed a hemoglobin of 10.7 gm percent, white cell count of 19,000, sedimentation rate (Westergren) of 100 mm in the first hour. Coagulase positive Staphylococctrs aureus was cultured repeatedly from her blood. In spite of careful investigation, including pelvic examination, no portal of entry for the Staphylococcus was detected. Intravenous therapy of 2 million units of penicillin every four hours and 4 gm of cloxacillin every four hours was started three days after admission and contintled for six weeks. The pyrexia settled almost immediately and subsequent blood cultures were negative. Although the septicemia was cured, the signs of right ventricular "decompensation" increased. She had a sustained Cardiac catheterization was carried out on April 14, 1971. The mean pulmonary wedge pressure was 8 mm Hg. The right ventricular systolic pressure was 25 mm Hg and the enddiastolic pressure was raised to 18 mm Hg ( Fig 1 ) . The prominent "v" waves of 22 mm Hg in the right atrial tracing were virtually diagnostic of severe tricuspid regurgitation ( Fig 2 ) . There was no systolic gradient across the pulmonary valve but a noteworthy feature was the slight rise in pulmonary artery diastolic pressure from about 15 mm Hg in early diastole to 18 mm Hg in end diastole ( Fig 1 ) . Cineangiocardiography performed from the right atrium failed to reveal any chamber enlargement but prolonged opacification of the right heart was compatible with the considerable tricuspid incompetence. A right ventriculogram was technically impossible because the catheter tip could not be maintained in the ventricular cavity and was repeatedly forced back into the right atrium by the strong regurgitant stream. A pulmonary angiogram demonstrated an entirely normal vascular tree. A phonocardiogram, recorded on April 27, 1971, showed a normal split second sound with a soft pulmonary component. The systolic murmur, right-sided gallop sound and a short mid-diastolic murmur, all of which increased in intensity with inspiration, were demonstrated ( Fig 3 ) .
She was discharged on maintenance digoxin and remains well and asymptomatic. Examination ten months after the onset of her illness revealed the liver to be palpable threefinger breadths below the right costal margin and pulsatile. The first heart sound was soft and the systolic murmur of tricuspid incompetence was intermittent and barely audible. The second sound was still clinically single and the rightsided gallop has remained loud.
The presentation and subsequent course of this patient's illness is compatible with acute staphylococcic endocarditis which caused destruction and severe incompetence of the tricuspid valve. It is probable, but unproved, that the valve was previously normal since isolated tricuspid valve disease is extremely rare3 and Staphylococcus aureus is known to affect normal valves.' Unlike most cases of organic tricuspid incompetence following bacterial endocarditis, pulmonary embolism did not occur in our patient and her hemodynamic features and prognosis are thus comparable to those of isolated traumatic tricuspid insufficiency. Morgan and Forker4 have recently reviewed 15 such cases, including two of their own.
Most of the clinical and cardiac catheterization features in our patient have been detected in other cases of severe isolated tricuspid incompetence. It is noteworthy that her systolic murmur, which was grade 3 in intensity about five weeks after admission, was barely audible at the last examination and this may well relate, as intimated by Brandenburg and associate^,^ to minimal turbulence arising from a grossly incompetent valve between two low pressure chambers with essentially similar pressures. Phonocardiography revealed normal splitting of the second sound but with a soft pulmonary component. Since this soft pulmonary closure sound occurred just after the normal, but relatively much louder, aortic component, it is not surprising that the second sound appeared "single" to clinical ausc~ltation.~ W e have observed that the published7vR phonocardiograms of other cases of isolated severe tricuspid regurgitation also demonstrate a soft pulmonary component and we believe that this is an important diagnostic sign of this rare condition. Organic rheumatic tricuspid regurgitation very seldom occurs without associated mitral valve inv~l v e m e n t ,~ in which instance, as well as in patients with functional tricuspid regurgitation, whether resulting from myocardial disease, chronic rheumatic endocarditis or pulmonary arterial hypertension, the pulmonary vascular resistance must invariably be raised or, at least, normal. The pulmonary closing pressure would thus rarely be low and the intensity of the closure sound is consequently usually normal or increased. Because our patient's first electrocardiogram was recorded only five days after the onset of her illness and at a time when her tricuspid regurgitation was mild, we were able to observe the decrease in her QRS voltages. Reduced QRS voltages, ascribed to an increase in cardiac v~l u m e ,~ have been reported in congestive cardiac failure. Low amplitude QRS complexes have also been recognized in isolated tricuspid regurgitation, without elevation of the right ventricular end diastolic pressure," but have not been explained. We believe that an irnportant factor in the production of low voltages in isolated tricuspid incompetence is low myocardial contractile tension of the left ventricle consequent on its small end 
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diastolic volume. After replacement of the tricuspid valve an increase in QRS voltages is apparent on several published electrocardiograms.i~8
The rising pulmonary artery pressure during late diastole was an unusual finding in our patient. Provided that a pulmonary valve is competent, the usual fall in a pulmonary arterial pressure after pulmonary valve closure must result from forward flow of blood into the pulmonary capillary and venous systems. For the pressure in the pulmonary artery to rise during diastole, both a significant resistance to this forward flow as well as a volume displacement into the pulmonary arterial system must be present. The mean pulmonary wedge pressure of 8 mrn H g would constitute resistance to forward flow and we suspect that this level may well have been lower but for the "restrictive" effect of the stretched normal pericardium. A volume displacement would be provided by the billowing of the pulmonary leaflets upwards into the lumen of the main pulmonary artery followed by the forward flow of blood from the right ventricle after the diastolic opening of the valve as the right ventricular diastolic pressure exceeded that in the pulmonary artery. Parry and Abrahamslo and Somers and co-workersl1 have observed similar pulmonary pressures in severe endomyocardial fibrosis of the right ventricle and appreciated that the pulmonary valve must open in late diastole.
Because of the relatively small number of documented cases of isolated tricuspid incompetence the long-term prognosis is uncertain, but we favor the contention of Morgan and Forkefl and that of Croxson and colleagueslP that the condition is relatively benign and that long-term survival without surgery should be possible. Both these groups have reported patients with posttraumatic tricuspid insufficiency who were alive and relatively asymptomatic after more than 30 years. If we were confident that a successful valvuloplasty, as described by Croxson and c o -w o r k e r~,~~ could be performed in our patient, there might be good reason to refer her to surgery now. However, this is unpredictable and we consider that insertion of a prosthetic valve is probably not justified at present.
